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METHOD FOR ADAPTING THE OPTICAL a pair of adaptive ophthalmic lenses , and 
FUNCTION OF AN ADAPTIVE at least one light sensor configured to acquire the scene 

OPHTHALMIC LENSES SYSTEM facing the wearer through a functionalized optical system 
providing functionalized images of the scene , 

CROSS REFERENCE TO RELATED an acquisition step during which the scene in front of the 
APPLICATIONS wearer is acquired by the light sensor through the function 

alized optical system , 
This application is a U.S. national stage application of a gazing zone determining step during which a gazing 

International Application No. PCT / EP2013 / 068377 filed zone is determined , the gazing zone being a zone of the 
Sep. 5 , 2013 , which claims the benefit of priority to EP 10 images of the scene acquired during the acquisition step 
Application No. 12306067.5 , filed Sep. 6 , 2012 ; the entirety comprising the gazing direction of the wearer , 
of each of said applications is incorporated herein by refer a parameter determining step during which the value of at 

least one parameter of the images of the scene acquired 
during the acquisition step is determined in the gazing zone 

FIELD OF THE INVENTION 15 of the images of the scene , 
an adaptation step during which the optical function of the 

The invention relates to a method for adapting the optical active ophthalmic lenses system is adapted according to the 
function of an adaptive ophthalmic lenses system . value of the at least one parameter determined during the 

parameter determining step . 
BACKGROUND Advantageously , the method according to the invention 

can be used to adapt the optical function of an adaptive 
The discussion of the background of the invention herein ophthalmic lenses system according to parameters of the 

is included to explain the context of the invention . This is not scene being observed by the wearer . 
to be taken as an admission that any of the material referred For example , when the wearer drives a car , the optical 
to was published , known or part of the common general 25 function of the adaptive ophthalmic lenses can be adapted to 
knowledge at the priority date of any of the claims . the fact that the wearer passes an opposite car with beam 
Numerous attempts have been made to adapt certain headlamps turned on and adapted again once the opposite 

optical features of ophthalmic lenses , or spectacles eye car has passed . 
glasses , dynamically in order to improve comfort or in order The method according to the invention can be used when 
to provide new functions for wearers of the lenses . 30 a student is required to look alternatively at near distance to 

For example , the light transmission of lenses can be write and a far distance to read a board . The invention may 
reduced under conditions of high brightness , and can be also be used by a user looking alternatively at his smart 
increased again when ambient light returns to a normal or phone and a presentation or another person at a meeting . 
low level of intensity . Using the method of the invention , the optical function of 

Photochromic lenses perform this function , but the varia- 35 the adaptive ophthalmic lenses can easily be adapted to 
tions in light transmission provided by such lenses are what , in particular at what distance , the wearer is looking at . 
determined by the intensity of ultraviolet radiation illumi According to further embodiments which can be consid 
nating the lenses . The light transmission level adopted by ered alone or in combination : 
photochromic lenses is therefore unsuitable under certain the adaptive ophthalmic lenses system provided during 
circumstances . In particular , photochromic lenses inside a 40 the adaptive ophthalmic lenses system providing step com 
car remain in a state of high transparency whatever the level prises an eye tracking device arranged to determine the 
of sunlight . A car driver is therefore not protected against gazing direction of the wearer , and the method further 
being dazzled when wearing spectacles with photochromic comprises a calibration step , during which the eye tracking 
lenses . device is calibrated according to geometrical and eye - related 

Electro - optical systems enable optical features of optical 45 features of the wearer , and / or 
lenses to be controlled by means of an electrical stimulus . the functionalized optical system is arranged so as to have 
By way of example , the light transmission of an electro at least one working distance , and during the parameter 

chromic lens or the local dioptric power can vary in response determining step , at least one parameter is related to the 
to an electric current . Modifying local dioptric power sharpness of the functionalized images of the scene in the 
enables there to be adaptation of the ophthalmic correction 50 gazing direction , and / or 
of the lenses , for example according to the activity of the the functionalized optical system is arranged so as to have 
wearer , reading , driving , playing sport etc. at least two working distances , during the acquisition step 

It appears very advantageous to make such variation the scene in front of the wearer is acquired by the light 
automatic switching . In this case a sensor is required . sensor through the functionalized optical system using the at 
One object of the invention is to provide a method for 55 least two working distances , the method further comprises 

adapting the optical function of an adaptive ophthalmic after the parameter determining step a comparison step 
lenses system according to information providing from the during which the values of the sharpness in the gazing zone 
scene the wearer is looking at . of the functionalized images of the scene obtained through 

the functionalized optical system with the different working 
SUMMARY 60 distances are compared , and during the adaptive step the 

active ophthalmic lenses are adapted so as to provide clear 
To this end , the invention proposes a method for adapting vision to the wearer at the working distance corresponding 

the optical function of an adaptive ophthalmic lenses sys to the working distance of the functionalized optical system 
tem , the method comprising : used to obtain the functionalized images having the greatest 

an adaptive ophthalmic lenses system providing step 65 sharpness value , and / or 
during which an adaptive ophthalmic lenses system is pro the method further comprises after the parameter deter 
vided , the adaptive ophthalmic lenses system comprising : mining step a comparison step during which the sharpness of 
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the functionalized images of the scene in the gazing direc cards , or any other type of media suitable for storing 
tion is compared to a threshold value and during the adaptive electronic instructions , and capable of being coupled to a 
step the active ophthalmic lenses is adapted so as to provide computer system bus . 
clear vision to the wearer at the working distance when the The processes and displays presented herein are not 
sharpness is greater or equal to the threshold value , and / or 5 inherently related to any particular computer or other appa 

one of the at least one working distances is smaller than ratus . Various general purpose systems may be used with 
or equal to 60 centimeters ( cm ) , and / or programs described herein in accordance with the teachings one of the at least one working distances is greater than or herein , or it may prove convenient to construct a more equal to 2 meters ( m ) , and / or 
during the parameter determining step , the luminosity in 10 desired structure for a variety of these systems will appear specialized apparatus to perform the desired method . The 

the gazing direction is determined and the active ophthalmic from the description below . In addition , embodiments of the lenses system is configured so as to adapt to the determined 
luminosity , and / or present invention are not described with reference to any 

the light sensor is a linear or matricial array of light particular programming language . It will be appreciated that 
sensors , for example a camera , and / or a variety of programming languages may be used to imple 

the parameter determining step is completed by a prior ment the teachings of the inventions as described herein . 
feature recognition step , during which objects in gaze direc BRIEF DESCRIPTION OF THE DRAWINGS tion are analyzed , in order to establish whether the wearer 
needs a complement of acuity , which is advantageous , for 
example when human faces , written characters , computer or 20 Other features and advantages of the present invention 
mobile device screens , road signs , do occur in the gazing will become apparent from the following description of 
direction . non - limitative embodiments , with reference to the attached 

According to a further aspect , the invention relates to a drawing in which : 
computer program product comprising one or more stored FIG . 1 is a flowchart of the different steps of a method as 
sequences of instructions that are accessible to a processor 25 described herein . 
and which , when executed by the processor , causes the 
processor to carry out the acquisition , parameter determin DESCRIPTION 
ing and adaptive steps of the methods described . 

The invention further relates to a computer readable According to an embodiment illustrated on FIG . 1 , the 
medium carrying one or more sequences of instructions of 30 method for adapting the optical function of an adaptive 
the computer program product described . ophthalmic lenses system comprises : 

Furthermore , the invention relates to a program which an adaptive ophthalmic lenses system providing step Si , 
makes a computer execute the methods described . an acquisition step S2 , The invention also relates to a computer - readable storage a gazing zone determining step S3 , medium having a program recorded thereon ; where the 35 a parameter determining step S4 , 
program makes the computer execute the methods an adaptation step S5 . 
described . 

The invention further relates to a device comprising a During the adaptive ophthalmic lenses system providing 
step Si , an adaptive ophthalmic lenses system is provided . processor adapted to store one or more sequence of instruc 

tions and to carry out at least one of the steps of the methods 40 The adaptive ophthalmic lenses system may comprise a 
described . pair of adaptive ophthalmic lenses , and at least one light 

Unless specifically stated otherwise , as apparent from the sensor , for example a camera , configured to acquire the 
following discussions , it is appreciated that throughout the scene facing the wearer through a functionalized optical 
specification discussions utilizing terms such as “ comput system providing functionalized images of the scene . 
ing ” , “ calculating ” , “ generating ” , or the like , refer to the 45 The pair of adaptive ophthalmic lenses system may be of 
action and / or processes of a computer or computing system , the kind known from the skilled person . Examples of 
or similar electronic computing device , that manipulate adaptive ophthalmic lenses systems are disclosed in FR 
and / or transform data represented as physical , such as elec 2910642 or FR 2871586 . 
tronic , quantities within the computing system's registers According to an embodiment , the pair of adaptive oph 
and / or memories into other data similarly represented as 50 thalmic lenses described herein comprise two electro - optical 
physical quantities within the computing system's memo lenses mounted on a spectacle frame . 
ries , registers or other such information storage , transmis The light sensor of the adaptive ophthalmic lenses system 
sion or display devices . is advantageously a small type of light sensor , for example 

Embodiments of the present invention may include appa a smart phone type of camera , so as to be as discrete as 
ratuses for performing the operations herein . This apparatus 55 possible . For example the light sensor , may be mounted on 
may be specially constructed for the desired purposes , or it the frame holding the pair of adaptive ophthalmic lenses so 
may comprise a general purpose computer or a Field Pro as to acquire the scene in front of the wearer . 
grammable Gate Array ( “ FPGA ” ) or Digital Signal Proces Advantageously , the light sensor is a camera having a 
sor ( “ DSP ' ) selectively activated or reconfigured by a large angle of view allowing acquiring a large part of the 
computer program stored in the computer . Such a computer 60 scene facing the wearer , consistent with the wearer's field of 
program may be stored in a computer readable storage view through eyeglasses , when rotating eyeballs . 
medium , such as , but is not limited to , any type of disk The light sensor is provided with a functionalized optical 
including floppy disks , optical disks , CD - ROMs , magnetic system so as to provide functionalized images of the scene 
optical disks , read - only memories ( ROMs ) , random access in front of the wearer . 
memories ( RAM ) electrically programmable read - only 65 During the acquisition step S2 , the scene in front of the 
memories ( EPROMs ) , electrically erasable and program wearer is acquired by the light sensor through the function 
mable read only memories ( EEPROMs ) , magnetic or optical alized optical system . 
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The functionalized optical system may be arranged so as For example , the functionalized optical system may be an 
to simulate an ametropia , for example the wearer's ametro optical lens adapted to as to provide clear images of object 
pia . at a given range . 
A gazing zone is determined during the gazing zone The optical system may be adapted so as to be consistent 

determining step . The gazing zone corresponds to the zone 5 with myopia or presbyopia of the wearer . 
of the images of the scene acquired during the acquisition During the parameter determining step , the sharpness of 
step comprising the gazing direction of the wearer . the image or object detected in the gazing zone can be 

According to an embodiment described herein , the gazing determined . 
zone may be determined by using an eye tracking device . The method may further comprise after the parameter 

For example , the adaptive ophthalmic lenses system may determining step a comparison step during which the sharp 
comprise an eye tracking device arranged to determine the ness or sharpness variation of the functionalized images of 
gazing direction of the wearer . The eye tracking device may the scene or objects detected in the gazing direction is 
be mounted on the frame holding the pair of adaptive compared to a threshold value . 
ophthalmic lenses . During the adaptive step , the active ophthalmic lenses is 

So as to determine accurately the gazing zone , the method adapted so as to provide clear vision to the wearer at the 
described herein may further comprise prior to the acquisi working distance when the sharpness or sharpness variation 
tion step S2 a calibration step . is greater or equal to the threshold value . 

During the calibration step , the eye tracking device may For example , for a wearer having myopia , the function 
be calibrated according to geometrical and / or eye - related 20 alized optical system is adapted to provide a clear image of 
features of the wearer . Inter - pupillary distance , nose and ear object at far distance , for example at distances greater than 
shape and height are examples of geometrical parameters 2 meters . During the parameter determining step the sharp 
that may be considered as geometrical feature . Iris size and ness of the image or object detected in the gazing zone is 
color are examples of eye - related features that may be determined and compared to a threshold value during the 
considered during the calibration step . 25 comparison step . 

According to an embodiment described herein , the gazing When the scene in the gazing zone is at a distance greater 
direction may be determined using a single imager to than or equal to the working distance of the functionalized 
perform the functions of eye - tracking and observation of the optical system , the value of the parameter is greater than the 
scene . In this case , a switchable mirror system ( tilting , or threshold value . Thus , the optical function of the active 
digital micromirror device ( DMD ) ) and an optical system 30 ophthalmic lenses system is adapted so as to provide optical 
allowing to image properly in different configurations could correction to the wearer looking at a part of the scene that is 

at far distance and requires optical correction . be used . Whereas , when the scene in the gazing zone is at a The value of at least one parameter of the images of the distance smaller than or equal to the working distance of the scene acquired during the acquisition step is determined 35 functionalized optical system , the value of the parameter is during the parameter determining step S4 . smaller than the threshold value . Thus , the optical function According to an embodiment described herein , the value of the active ophthalmic lenses system is adapted so as to 
of at least one parameter of the images of the scene is provide no correction to the wearer looking at a part of the 
determined in the gazing zone . scene that is at near distance and does not require optical 
Among the parameters of the images of the scene that can 40 correction . 

be determined , one may determine the sharpness of and / or For example , for a wearer having hyperopia , the func 
the luminosity the images of the scene , in particular in the tionalized optical system is adapted to provide a clear image 
gazing zone . of object at near distance , for example , at distances smaller 

During the adaptation step S5 , the optical function of the than or equal to 60 centimeters . During the parameter 
active ophthalmic lenses system is adapted according to the 45 determining step , the sharpness of the image or object 
value of the parameters determined during the parameter detected in the gazing zone is determined and compared to 
determining step . The adaptation of the optical function may a threshold value during the comparison step . 
be limited to the zone of the optical lenses through which the When the scene in the gazing zone is at a distance smaller 
wearer looks when looking at the gazing zone , so as to than or equal to the working distance of the functionalized 
reduce the processing time . 50 optical system , the value of the parameter is greater than the 

For example , the value of the parameter can provide threshold value . Thus , the optical function of the active 
information concerning the distance of the object of the ophthalmic lenses system is adapted so as to provide optical 
scene situated in the gazing zone . The optical function can correction to the wearer looking at a part of the scene that is 
thus be adapted to the gazing distance . at near distance and requires optical correction . 

The value of the parameters determined during the deter- 55 Whereas , when the scene in the gazing zone is at a 
mining step may also provide information on the luminosity distance greater than or equal to the working distance of the 
in the gazing zone . For example , when the wearer is driving functionalized optical system , the value of the parameter is 
and passes an opposite car with beam headlamps turned on , smaller than the threshold value . Thus , the optical function 
the parameter may provide information on an increase in of the active ophthalmic lenses system is adapted so as to 
luminosity in the gazing zone and during the adaptation zone 60 provide no correction to the wearer looking at a part of the 
the light transmission of the lenses of the adaptive ophthal scene that is at far distance and does not require optical 
mic lenses system can be adjusted so as to prevent the correction . 
wearer from being dazzled . According to an embodiment described herein , the func 

According to an embodiment described herein , the func tionalized optical system is arranged to have at least two 
tionalized optical system through which the light sensor , for 65 working distances . For example the functionalized optical 
example the camera , acquires the scene facing the wearer is system may be a bi - focal or a progressive addition lens 
arranged so as to have a working distance . having different distance vision zone . The functionalized 
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optical system may also be an active optical lens of which the at least one parameter of the functionalized images of 
the focal distance may be adapted . the scene determined during the parameter determining 

According to such embodiment described herein , the step comprises luminosity , light transmission of the 
method further comprises after the parameter determining adaptive ophthalmic lenses , sharpness of the function 
step a comparison step during which the values of the 5 alized images , or any combination thereof . 
sharpness in the gazing zone of the functionalized images of 2. The method according to claim 1 , further comprising a 
the scene obtained through the functionalized optical system calibration step , during which the eye tracking device is 
with the different working distances are compared . calibrated according to geometrical and eye - related features 

During the adaptive step the active ophthalmic lenses are of the wearer . 
adapted so as to provide clear vision to the wearer at the 10 3. The method according to claim 1 , wherein the func 
working distance corresponding to the working distance of tionalized optical system is arranged so as to have at least 
the functionalized optical system used to obtain the func one working distance , and during the parameter determining 
tionalized images having the greatest sharpness value . step , at least one parameter is related to the sharpness of the 

Such embodiment may be particularly adapted for wear functionalized images of the scene in the gazing direction . 
ers requiring different optical correction at different viewing 15 4. The method according to claim 3 , wherein : 
distance or to provide improved detection robustness and the functionalized optical system is arranged so as to have 
accuracy . For example such embodiment may be particu at least one working distance in which the at least one 
larly advantageous for wearers having presbyopia . working distance is two working distances , 

The method described herein may comprise prior to the during the acquisition step the scene is acquired by the 
parameter determining step a feature recognition step . light sensor through the functionalized optical system 

Objects in the gaze zone are analyzed during the feature using the at least two working distances , 
recognition step . The parameter determining step can also be the method further comprises after the parameter deter 
performed via a calculation limited to the zones of the image mining step a comparison step during which values of 
corresponding to detected pertinent objects . Advanta the sharpness in the gazing zone of the functionalized 
geously , the further feature recognition step allows estab- 25 images of the scene obtained through the functionalized 
lishing whether the wearer needs a complement of acuity , for optical system with different working distances are 
example , if the wearer is reading , writing , using a computer , compared , and 
talking head to head , etc. during the adaptive step the active ophthalmic lenses is 

The invention has been described above with the aid of adapted so as to provide clear vision to the wearer at the 
embodiments without limitation of the general inventive 30 working distance corresponding to the at least one 
concept as defined in the claims . working distance of the functionalized optical system 

used to obtain the functionalized images having values 
The invention claimed is : of the sharpness that are greatest . 
1. A method for adapting optical function of an adaptive 5. The method according to claim 3 , further comprising 

ophthalmic lenses system , the method comprising : 35 after the parameter determining step a comparison step 
an acquisition step , during which a scene in front of a pair during which the sharpness of the functionalized images of 

of adaptive ophthalmic lenses of the adaptive ophthal the scene in the gazing direction is compared to a threshold 
mic lenses system is acquired by a light sensor through value and during the adaptive step the active ophthalmic 
a functionalized optical system , the functionalized opti lenses are adapted so as to provide clear vision to the wearer 
cal system of the adaptive ophthalmic lenses system 40 at the at least one working distance when the sharpness is 
simulating an ametropia of a wearer of the ophthalmic greater or equal to the threshold value . 
lenses and comprising : 6. The method according to claim 3 , wherein one of the 
the pair of adaptive ophthalmic lenses to be provided at least one working distance is smaller than or equal to 60 
on the wearer , 

the light sensor configured to acquire the scene facing 45 7. The method according to claim 3 , wherein one of the 
the pair of adaptive ophthalmic lenses through the at least one working distances is greater than or equal to 2 
functionalized optical system providing functional 
ized images of the scene , the scene being acquired 8. The method according to claim 1 , wherein during the 
corresponding to the light sensor acquiring light parameter determining step , luminosity in the gazing direc 
passing through the functionalized optical system 50 tion is determined and the active ophthalmic lenses system 
and into the light sensor , and is configured so as to adapt to the determined luminosity . 

an eye tracking device arranged to determine gazing 9. The method according to claim 1 , wherein the param 
direction of the wearer ; eter determining step is completed by a prior feature recog 

a gazing zone determining step , during which a gazing nition step , during which objects in the gazing direction are 
zone is determined , the gazing zone being a zone of the 55 analyzed in order to establish whether the wearer needs a 
functionalized images of the scene acquired during the complement of acuity . 
acquisition step comprising at least one gazing direc 10. A non - transitory computer readable medium compris 
tion from the pair of adaptive ophthalmic lenses ; ing one or more stored sequences of instructions that are 

a parameter determining step , during which the value of accessible to a processor and which , when executed by the 
at least one parameter of the functionalized images of 60 processor , causes the processor to carry out the acquisition 
the scene acquired during the acquisition step is deter step , the parameter determining step and the adaptive step of 
mined in the gazing zone of the functionalized images claim 1 . 
of the scene ; and 11. The method according to claim 4 , further comprising 

an adaptation step , during which an optical function of an after the parameter determining step a comparison step 
active ophthalmic lenses system is adapted according to 65 during which the sharpness of the functionalized images of 
the value of the at least one parameter determined the scene in the gazing direction is compared to a threshold 
during the parameter determining step , wherein value and during the adaptive step the active ophthalmic 

cm . 

m . 
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lenses are adapted so as to provide clear vision to the wearer the adaptive ophthalmic lenses , sharpness of the 
at the at least one working distance when the sharpness is images , or any combination thereof . 
greater or equal to the threshold value . 15. The system of claim 14 , wherein the functionalized 

12. The method according to claim 4 , wherein one of the optical system includes an optical lens configured to include 
at least one working distance is smaller than or equal to 60 5 one or more optical corrections in accordance with optical 

corrections of a wearer . 
16. The system of claim 14 , wherein the sensor is a 13. The method according to claim 4 , wherein one of the 

at least one working distance is greater than or equal to 2 m . 17. The system of claim 14 , wherein the pair of adaptive 14. A system for adapting optical function comprising : ophthalmic lenses are two electro - optical lenses mounted on an adaptive ophthalmic lenses system comprising at least : a spectacle frame . 
a pair of adaptive ophthalmic lenses , 18. The system of claim 14 , wherein the sensor is 
at least one light sensor for acquiring a plurality of mounted on a frame that supports the pair of adaptive 

images of a scene in an image zone located in front ophthalmic lenses . 
of the pair of adaptive ophthalmic lenses , 19. The system of claim 14 , wherein the tracking device 

the plurality of images provided to the at least one light is mounted on a frame that supports the pair of adaptive 
sensor through a functionalized optical system of the ophthalmic lenses . 
adaptive ophthalmic lenses system , the functional 20. The method according to claim 1 , further comprising : 
ized optical system of the adaptive ophthalmic lenses a calibration step , during which the eye tracking device is 
system simulating an ametropia of a wearer of the 20 calibrated according to geometrical and eye - related 

features of the wearer ; and ophthalmic lenses , the plurality of images of the 
scene being acquired corresponding to the at least after the parameter determining step a comparison step 
one light sensor acquiring light passing through the during which the sharpness of the functionalized 
functionalized optical system and into the at least images of the scene in the gazing direction is compared 
one light sensor , and to a threshold value and during the adaptive step the 

a tracking device for determining the image zone , active ophthalmic lenses are adapted so as to provide 
wherein clear vision to the wearer at the at least one working 

the adaptive ophthalmic lenses system is configured to distance when the sharpness is greater or equal to the 
threshold value . determine at least one parameter from the plurality of 

images comprising : luminosity , light transmission of 
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